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ITEM:
CONTROLLER, HYBRID DRIVIR {HDC) , TYPE ITI, LHZ KTLS REFRESSURIZATION
VALVEZ OPEN SOLENCID (LV74/75).

FUNCTION:
CONDUCTS POWER TC OPEN SOLENOID OF LH2 RTLS REPRESEURIZATION YALYE. HDC
IE IN BERITS WITH A DIODE AND A RPC IN EACH CIRCUIT.
S4AVIEAL212RTY (45}, J3 (1007, SeVIGAL2IARTIG(F'), J11l{C].

LORE MODE:
INADVERTENT QUTPUT, FAILS “ON", PAILS TO TURN ) 3

CAUSE (8) 5 :
PIECE PART FAILURE, CONTAMINATION, VIBRATION, MECHANICAL SHACK,
FPROCESSING ANOMALY, THERMAL STRESS,

EFFECT(S) CON:
(A} SUBSYSTEM (B) INTERFACES (C}MISSTON (D)CREW/VERICLE (E)FUNCTIONAL
'CRITICALITY

(A) DEGRADATICN OF REDUNDANCY AGAINST INADVERTENT ACTUATION QF QFEN
SOLERCID.

(B) NO EFFECT - FIRST FAILURE., SERIES RPC PREVENTS INADVERTENT POWER TO
LH2Z RTLS REPRESSURIZATION VALVE OPEN SOLENOID.

(C,D) NO EFFECT = FIRST FAILURE.

05«68 - 74,05



SHUTTLE CRITICAL ITEMS LIST - ORBITER
. SUBSYSTEM :EFDAC - MAIN PROP. FMEA NO O5-&J =-2048 -2 REV:06/16/88

(E) CASE I: 1R/3, 2 SUCCESS PATHS AFTER FIRST FAILURE.
TIME FRAME =~ ENGINE QFERATION.
1) HEDC FAILS “ONW,
2) SERIES RPC FAILS “OK", RESULTING IN OPENING OF ONE OF TWO SFRIES
RTLE REFRESS VALVES.
1) SERIES VALVE (LV74/75) PAILS TC REMAIN CLOSED.

LHZ RELTEF ISOLATION VALVE (FVE) WILL NOT PROVIDE REDUNDANT ISOLATION
SINCE HELIUM WILL FORCE THE VALVE FLAPPER OPEN BEFORE THE LH? RELTEF
VALVE (RvV6) WILL RELIEVE. RESULTS IN HELIUM ENTERING THE PEEDLIME
MANIFQLD. THIS MAY CAUSE MULTIPLE UNCONTAINED ENGINE FAILURES DUE TO
HELIUM BUBBLE INGESTION AND TURBOPUMF CAVITATION.

POSSIBLE LOSS OF CREW/VEHICLE.

CASE IT: 1R/3, 2 SUCCESS PATHS AFTER FIRST FATIIUDE,

TIME FRAME - PFRE LAUNCH, ASCENT, ENTRY.

1) HDC FAILS "®CN".

2) SERIES RPT FAILS "ON", RESULTING IN QPENING OF ONE OF TWO SERTES
RTLS REFRESS VALVES.

J) LINE LEARAGE BETWEEN LV74 AND LV75.

DURING ASCENT, PNEUMATIC HELIUM SUPPLY WILL BE LOST. =5CAPING HELIUM
MAY OVERPRESEURIZE THE AFT COMPARTHMENT. RESULTS IN LOSS OF HELIUM
. FECM THE PNEUMATIC HELIUM SUPPLY.

CURING ENTRY, VENT DOORS ARE CLOSED TO PREVENT INSESTTON GF RCS AND
APU GASES, RUPTURE DURING THE TIME PERIOD THAT THE VENT DOORS ARE
CLOSED MAY RESULT IN QVERPRESSURIZATION OF AFT COMPARTMENT. VENT
DCORS ARE OPENED WHEN VEHICLE VELOCITY DROPS BELOW 2400 FT/EEC.

POSSIBLE LOSS OF CREW/VEHICLE.

CASE III: 1R/3, 3 BUCCESS PATHS AFTER FIRST FAILURE.

TIME FRAME - POST MECO.

1) HDC FAILS "ON".

2) SERIES RPC FAILS "ON®, RESULTING IN OPENING OF ONE OF TWO SERIES
RTLS REPRESS VALVES.

1) LINE LEARAGE BETWEEN LV74/LV75S.

4) CHECK VALVE CV30 FAILS T¢ CHECK.

AT MECC, THE lLH2 FEELDLINE RELIEF ISQOLATION VALVE {FVE) QPENS.
HYDROGEN FROM THE LH2 MANIFOLD WILL LEAK THROUGH THE RUPTURE.
FOSSIELE LOSS OF ADTACENT CRITICAL FUNCTIONS DUE To CRYOGENIC
EXPOSURE, AFT FUSELAGE FIRE/EXFPIOSTON, AND QVERPRESSURIZATION HAZARD.
POZSIBLE LOSS OF CREW/VERICLE.

FATIIS B SCREEN DUE TO SERIES CIRCUIT CONFISURATION.
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BISPOSTTION & RATIONALE!
(A)DESIGK (B)TEST (C)INSFECTION (D)PATLOURE HISTORY (E) OPERATIONAL USE

{A-D} FOR DIEZPOSITION AND RATIONALE
REFER TO AFPENDIX B, ITEM KG. 1 - HYBRID DRIVER CONTROLLER.

(B)] GROUND TUBRNARQUND TEST
COMPLETE ELECTRICAL VERIF V41AA0.120B, VA1lAAD.1258 EVERY FLIGHT.

(E} OPERATIONAL USE
PNEUMATIC ACTUATION HELIUM BOTTLE PRESSURE IS ON A DEDICATED DISFLAY
IN COCKPIT. CREW ACTION IS TQ FOLLOW NORMAL LEAK ISCGLATTON
FROCEDURE. PRICR TO MECO, ISOLATION VALVES (LV7/LVE) WILL BE RECPENED
AND THE LEFT ENGINE HELIUM CROSSOVER VALVE (LVi0) WILL BE QPENED.

EFFECTIVE FOR OI-8D SOFTWARE, CRH9397E "MPS FNEUMATIC SYSTEM FDA AND
DISFLAY - BFS"™ ADD3 PNEUMATIC TANK, REGULATOR, AND ACCUMUOLATCR
PREZSURE TO THE S/M ALERT FDA SYSTEM AND ADDS THE 3 PRESSURE
MEASUREMENTS TO THE EFZ SYSTEM SUMMARY DISPLAY. THIS ALLOWS THE
FLIGCHT CREW TC RESPCOND TO A PNEUMATIC HELIUM SYSTEM LEAK INDEFENDENT
GF GROUND CONTEROL.
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